Cytoplasmic assembly and nuclear accumulation of mature small nuclear ribonucleoprotein particles.
The assembly pathway of small nuclear ribonucleoprotein (snRNP) particles in the cytoplasm of L929 mouse fibroblasts was analyzed by observing the nuclear accumulation of snRNP proteins. Immunoprecipitations of nuclear and cytoplasmic fractions after a pulse label and chase indicate that the snRNP D, E, F, and G proteins assemble first, followed by the small nuclear RNA (snRNA), then the snRNP B protein and, in the case of the U1 snRNP, the A and C proteins. The snRNP B' protein is not detected in the L929 cells. The U1-specific A and C proteins can enter the nucleus in the absence of snRNP assembly, suggesting that these proteins exchange on the mature nuclear snRNP particles. Two-dimensional electrophoresis using nonequilibrium pH gradient electrophoresis identifies the A, B, B", C, D, E, F, and G proteins in a distribution similar to that reported previously by immunoprecipitation (Sauterer, R. A., and Zieve, G. W. (1989) J. Biol. Chem., submitted for publication). The D protein appears in multiple isoelectric variants in the cytoplasm and shifts toward more basic variants during maturation. Kinetic experiments analyzed by two-dimensional electrophoresis indicate a quantitative maturation of the cytoplasmic B protein into nuclear particles. Quantitative densitometry of immunoprecipitated stable nuclear snRNPs labeled with [35S] methionine corrected for the published methionine content of the A, B, C, D, and E proteins indicates that the mature nuclear U1 snRNP probably contains four copies of D, two copies each of B, C, and A, and one copy of E.